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COMPLETE SPECIFICATION. 

Improvements in Hospital Beds. 



We. Essex Aero Limited, a British 
Company, and Reginald Jack Cross and 
i-REDERiCK Glyn Hughes, both British 
Subjects, all of London East Airport, 
Gravesend, Kent, do hereby declare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following 
statement: — 

The present invention relates to improve- 
ments in hospital beds and analogous 
articles of furniture of the kind having a 
patient-supporting platform mounted upon 
a separate chassis furnished with retract- 
able wheeled undercarriages. Such a bed is 
described in the co-oendins Patent Aoolica- 



co-pending Applications Nos. 29319/49, 
29320/49, 29323/49 and 29324/49 (Serial 
iNos. 683,070, 683,071, 683,073 and 
683,074). 
In the drawings: 

Tig. 1 is a perspective view of the bed 
with the patient-supporting platform 
mounted on a chassis furnished with re- 
tractable wheeled undercarriages. 

Fig. 2 is a side elevation of the bed with 
part of the operating mechanism shown in 
dotted lines. % 

Fig. 3 is an elevation of one of the 
wheeled undercarriages adapted for mount- 
ing in a fore-and-aft member of the chassis. 

Figs. 4 and 5 are sectional views respec- 
tive! v on the lines A — A and B — R of 
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undercarriages beneath the head of the bed 
being supported independently of the said 
pair of undercarriages by a further 
hydraulically operated jack or jacks. 

According to a further feature of the in- 
vention* the fluid for the hydraulic mechan- 
ism is contained within a reservoir consti- 
tuted by a tubular transverse bracing mem- 
ber of the chassis. 

In order that the invention may be more 
readily understood, reference will be made 
to the accompanying drawings which illus- 
trate by way of example a preferred embodi- 
ment thereof applied to the improved 
hospital bed which forms the subject of the 
[Price 2j. 8o\] 



chassis. " 80 

Tiie chassis of the bed consists of a struc- 
ture composed of two main tubular mem* 
bers 23 and 24 of arcuate formation 
disposed fore-and-aft in spaced parallel 
relationship and connected at the foot end 85 
by a cross member 25 and at the head end 
by a housing 26. The ends of the arcuate 
chassis members are turned downwardly 
to constitute feet upon which the bed will 
stand when the wheeled undercarriages are 90 
retracted. The housing 26 encloses a single 
castoring wheel 31 mounted on the ram of 
a hydraulic jack and the arcuate members 
24 and 23 carry respectively castoring 
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wheels 27 and 28 also each mounted on a 
hydaulic jack, at a point between the 
centre-of-gravity of the whole bed and the 
foot-end of the chassis. The three jacks 
which are hereinafter more fully described 
are operated by a hydraulic pressure system 
enclosed within the tubular structure of the 
chassis members 23 and 24. The reservoir 
for the hydraulic fluid is formed by the 
cross member 25 visible in Fig. 1 and the 
jacks are operated by a pedal ,29 projecting 
from the chassis, in a position wnere it can 
conveniently be actuated by a person stand- 
ing at the foot of the bed. A pressure- 
release valve is arranged to be operated by 
a leyer32suitably situated near to the said 
p^aTtoenable the undercarriage wheels 
to be retracted and the bed lowered on to 
the chassis feet by a simple movement of 
the foot. The arrangement is such that the 
undercarriage wheels are capable of re- 
traction to a height at which they will be 
well clear of the feet of persons standing 
at the side of the bed. 

' In the present embodiment of the inven- 
tion in which the two main arcuate mem- 
bers 23 and 24 are of tubular construcuon 
the ends of the reservoir cross member 25 
are welded to the borders of holes cut in the 
inner sides thereof at each end, at a posi- 
tion near to the feet of the chassis. As 
shown in Figs. 8 and 9 the ^nds of the 
reservoir tube 25 are sealed by bulk-heads 
230 and 231 welded in position and drilled 
to receive bolted flanged pipe connections 
232 by which the piping is passed through 
the bulkheads. Where it is desired to pro- 
vide an equalising pipe-connection between 
two of the undercarriage jacks said con- 
nection for example, the pipe 172 m Fig. iu, 
may pass through a tube 234 extending 
lengthwise through the reservoir, emerging 
at each end through the bulk-head. The 
reservoir tube is conveniently provided with 
a filler-cap 236 and drain plug 237. 

The feet of the chassis members are pre- 
ferably fitted with rubber or other resilient 
beading around the rim of the tubular struc- 
ture of which they 1 , are composed, such bead- 
ing serving to exclude dust from the interior 
of the structure, providing a non-skid sur- 
face adapted to seat snugly upon an uneven 
floor, and absorbing noise and other vibra- 
tions transmitted through the floor. 

The manner in which the mam wheels 
are mounted on the chassis and the 
hydraulic operating mechanism therefor is 
described with reference to Figs. 3, 4 and 5. 
The mountings and the operating mechan- 
ism for both wheels is similar and will only 
be described with reference to wheel 28. 

The wheel 28 is freely mounted on an axle 
121 carried in a conventional manner by 
a fork 122 having a spigot 123 rotatably 
mounted in a tubular casing 124. The 



casing 124 is supported by means of lugs 
125 and 126 on a hydrauiically controlled 
lever system by which the casing 124 and 
wheel 28 can be moved in relation to the 
chassis to lift the chassis when the wheel 70 
engages the ground. m 

The aforesaid lever system is mounted on 
the chassis about the torque shaft 128 and 
comprises a cradle 127 fixed to the chassis. _ 
The cradle 127 is provided with bearings »o 
131 in which is pivotally supported a lever 
member 132. One end of the lever _132 
is pivotally connected by a spindle 133 to 
the lug 125 on the wheel supporting casing 
124 and the other end of the lever is pivot- i>0 
ally connected by a pin 134 to the ram 135 
of a hydraulic jack 136. The casing 124 
is maintained in a substantially vertical 
position by means of a link 137 pivotally 
connected at one end by a pin 139, . to the So 
cradle 127. The cradle 127 is apertured at 
129 and 129* so that the torque shaft 125 
can be slid through when the parts are 
assembled and pinned to lever 132 and the 
corresponding lever which operates the <K) 
wheel 27 in order that the two lever sys- 
tems may be mechanically connected and 
thus positively synchronised. . 

In operation the wheel 28 which in Fig. 
3 is shown in its raised position is Iwwwd »•> 
bv pumping fluid into the jack 136. this 
causes the ram 135 to move outwards and 
tilt the lever 132 so that the casing 124 and 
the wheel 28 first move towards the ground 
and then raise the chassis oiT its feet. In Kin 
practice, fluid is fed at the same time to 
the hydraulic mechanism of wheel 27 and 
the two wheels move together, syn- 
chronisation of their movements being 
assured by the aforemennoned mechanical lo*> 
interconnection through the torque shaft 
P8 After the pressure has been released 
bv pedal 32 (Fig. 2) the chassis descends 
under the weight of the bed and the wheel 
is again raised by means of a flexible cable 110 
141 This cable which passes over a 
sheave 142 pivotally carried in a bracket 
143 mounted on the cradle 127 and chassis 
member 24, is attached at one end to a pro- 
iection 144 on the link 137 and at its other lis 
end to a spring 145 (Fig, 2) connected to 
the head-end of the chassis at 146. Sum- 
cient initial tension is provided in the spring 
145 to enable it to restore the wheel to its 
raised position after the pressure on the l~u 
jack has been removed. 

The rear wheel undercarriage and tne 
hydraulic operating mechanism therefor is 
shown in Figs. 6 and 7. The wheel 31 is 
mounted in a fork 147 having a spigot l-> 
rotatably supported in a tubular casing 148. 
The casing 148 is in turn supported by 
means of spindles 149 and 151 earned in 
lugs formed on the casing 148, on a 
hydrauiically controlled lever system by 130 



# 



683,072 



means of which the wheel 31 can be pushed 
downwardly in relation to the chassis so as 
to roll upon the ground. 
The lever system for the rear wheel com- 
5 prises a lever 152 having trunnions 153 and 
154 mounted in bearings 155 and 156 in a 
cradle 157 rigidly fixed to the chassis 
housing 26. One end of the lever 152 is 
pivotally connected to the casing 148 by the 
10 spindle 149 and the other end of the lever 
is pivotally connected by a pin 158 to the 
ram 159 of a hydraulic jack 161. The 
casing 148 is maintained in a substantially 
vertical position by means of a link 162 
15 pivotally connected at one end to the casing 
by the pin 151, and at its other end to the 
cradle 157 by a pin 150. 

In operation the wheel 31 which in Fig. 
6 is shown in its retracted position is moved 
20 in relation to the chassis by pumping fluid 
into" the jack 161, this causes the ram 159 
to move upwards and tilt the lever 152 so 
that the wheel 31 which is already on the 
ground raises the head-end of the chassis 
25 off its feet until the wheel assumes the posi- 
tion shown in dotted lines in relation to 
the housing 26. When the pressure in the 
hydraulic system is released the chassis 
descends under the weight of the bed which 
30 is again carried by the chassis feet. 

Normally the chassis rests on its feet 
which are cushioned with rubber to prevent 
damage to floors, and is raised on its wheels 
by operating the pump pedal 29 (Fig. 2) 
35 only when it is desired to move the bed. 

The hydraulic jacks for the operating 
mechanism of the undercarriages are fed 
with fluid under pressure by means of two 
pumps one of which 163 is shown in Fig. 2. 
40 These pumps are operated by the pedal 29 
which is adapted to be depressed by foot 
and returned to its raised position by means 
of tie springs 164. When it is desired to 
lower the chassis on to its feet the pressure 
45 in the pipe lines to the jacks can be released 
by means of a pressure release valve 
actuated by a foot lever 32. 

the hydraulic system for operating the 
undercarriage is shown diagrammatically in 
50 Fig. 10. Referring to this Figure it will be 
seen that the pumps 163 and 163a the piston 
rods 160 and 160a of which are adapted 
to be mechanically connected by the pedal 
29 (Fig. 2). are fed with fluid from the 
55 reservoir 25 through pipes 165 and 165a. 
The filler cap of the reservoir is provided 
with an air vent 366 and the pipes 165 and 
165a are provided with non-return valves 

167 and 167a. The output side of the 
CO pumps is also connected through pipe lines 

J 68 and 168a and non-return* valves 169, 
169a and 171 with the main wheel operating 
jacks 136 and 136a. The two pipe lines 

168 and 168a are balanced with a connect- 
65 ing pipe line 172 and the operating rams of 



the jacks 136 and 136« are adapted to be 
mechanically connected by torque shaft 128. 
The jack 161 for operating the single wheel 
at the head of the bed is connected to the 
•pump 163 through the pipe line 173 and the 70 
non-return valve 169. The reservoir and 
ail the pipe lines to the jacks are connected 
to the pressure release valve 174 through 
pipes 175, 175 and 177. 

On operation by the foot pedal 29 (Fig. 75 
2) the pumps suck fluid from the reservoir 
25 and pump it through the non-return 
valves 169 and 169a. The pump 163a 
pumps the fluid direct to the main wheel 
j;>ck 136a and via balance pipe 172 to main 80 
wheel jack 161, the non-return valve 171 
being such that it will only operate under 
considerable pressure. When jack 161 has 
been pumped out to its fullest extent, there 
will be enough pressure to operate non- 85 
return valve 171, the fluid then passing along 
the pipe 168 to the main wheel jacks 136 
and 136a. 

The above arrangement ensures that the 
jack 161 is served "by one pump and due 90 
to non-return valve 171 the head of the 
bed will be raised first (once the main 
wheels 27 and 28 have touched the ground) 
which is considered better from the patient's 
point of view. Also the valve 171 avoids 95 
any rocking of the bed which might take 
place if the jack were not fully extended. 

The pressure release valve 174 which 
releases the pressure in both pipe lines 176 
and 177 simultaneously releases the pres- 100 
sure in the whole system, the weight of bed 
and patient or bed alone forces the fluid 
back into the reservoir. Once the bed 
chassis is on the floor, the main wheel 
return springs 145 (Fig. 2) continue to pull 105 
the main wheels 27 and 28 clear of the 
ground until the jacks are fully closed. 

What we claim is: — 

1. A hospital bed comprising a patient 
supporting platform mounted on a chassis, 110 
a pair of transversely aligned retractable 
wheeled undercarriages located between the 
centre of gravity of the bed and the foot 
thereof, one or more retractable wheeled 
undercarriages mounted beneath the head 115 
of the bed, each of said undercarriages 
having a freely castoring wheel, the said 

" pair of undercarriages being supported by 
at least one hydraulically operated jack 
and being mechanically connected so as to 120 
move together, and the said undercarriage or 
undercarriages under the head of the bed, 
being supported independently of the said 
pair of undercarriages by a further 
hydraulically operated jack or jacks. 125 

2. A hospital bed according to Claim 
1 wherein the said pair of undercarriages 
are located near the centre of gravity of 
the bed so that the greater part of the weight 

of the bed can be carried thereby. 130 
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3. A hospital bed according to Claims 
1 or 2 wherein the hydraulic mechanism is 
arranged to push down the undercarriage or 
undercarriages under the head of the bed. 
id advance of the said pair of under- 
carriages, the operating jacks for which are 
balanced. 

4. A hospital bed according to any of 
the preceding claims wherein the fluid for 
the hydraulic mechanism is contained within 
a reservoir constituted by a tubular trans- 
verse bracing member of the chassis. 

5. A hospital bed according to Claim 4 
wherein the ends of the said bracing mem- 

15 ber are located in holes cut in the chassis, 
and the ends of the said member are sealed 
by bulkheads fixed therein. 

6. A hospital bed according to Claim 5 
wherein the bulkheads are drilled to permit 
the passage of a pipe or pipes of the 
hydraulic mechanism through the said 
bracing member, suitable glands being pro- 



20 



vided where the pipes enter or leave the 
bulkheads. 

7. A hospital bed according to any of 
the preceding claims wherein the fluid pres- 
sure for the h3xlraulic jacks is derived from 
pumps operated by a pedal at the foot of 
the bed, 

8. A hospital bed according to any of 
the preceding claims wherein the fluid pres- 
sure in the hydraulic mechanism is released 
by a valve operated by a foot lever at the 
foot of the bed. 

9. A hospital bed according to any of 
the preceding claims wherein each wheel is 
supported by a linkage incorporating a lever 
pivoted on the chassis, said lever being 
adapted to be rocked by a jack to move the 
wheel in relation to the chassis. 

BREWER & SON, 
Chartered Patent Agents, 
5—9. Quality Court, Chancery Lane, 
London. W.C.2. 
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PEOVISIONAL SPECIFICATION. 

Improvements in Hospital Beds. 



We, Essex Aero Limited, a British 
Company, and Reginald Jack Cross and 
Frederick Glyn Hughes, both British 
Subjects, all of London East Airport, 
Gravesend, Kent, do hereby declare the 
nature of this invention to be as follows:— 

This invention has for its object to provide 
certain improvements in hospital beds and 
analogous articles of furniture of the kind 
having a platform mounted upon a separate 
chassis furnished with retractable wheeled 
undercarriages and hydraulic jack mechan- 
ism for operating the same to raise from 
stationary feet on to the undercarriage 
wheels or vice versa. 

In a bed according to the invention the 
longitudinal members of the chassis are 
connected at one end by a tubular cross- 
member closed at each end to constitute a 
tank or reservoir for the working liquid of 
the hydraulic jacking system. 

Where the chassis longitudinals are nf 
tubular construction the ends of the reservoir 



cross-member may be welded to the borders 
or holes cut in the inner sides thereof at 
each end, at a position near to the feet of 
the chassis. The ends of the reservoir tube 
are sealed by bulk-heads welded in position 
and drilled to receive pipe connections of 
the system passed through same by means 
of suitable gland-members. Where it is 
desired to provide an equalising pipe- 
connection between two of the undercarriage 
jacks said connection may puss through "a 
tube extending lengthwise through ~ the 
reservoir, emerging at each end through the 
bulk-head. 

The raenoir lube in conveniently pro- 
vided with a tiller-rap and drain plug. 

Dated this I nth day of November, 1949. 

'3 R EWER & SON, 
Chartered Patent Agents, 
* g . Quality Court, Chancery Lane, 
London, W.C2. 
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from which copies may be obtained. 
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